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Abstract. Ambient air quality in Cluj County is determined by the number of pollutants, including
heavy metals represented by As, Cd, Cr, Cu, Hg, Ni, Se, Zn and especially Pb, especially due to the
relatively large quantities found in the environment. Lead can’t be degraded naturally, affecting the
environment and human health, including the accumulation in the food chain. The amount of lead in
the ambient air can be determined theoretically from the emission inventories and in practice by
laboratory processing of the filters that particulate matter sampling was performed, followed by the
mineralization of samples and the determination of heavy metals by atomic absorption spectrometry
(AAS). All the data in this article was obtained from activities carried out in collaboration with the
Regional Agency for Environmental Protection Cluj-Napoca. Air Quality in Cluj County has been
monitored between 2007 and 2011 by determining the concentration of Pb in particulate matter
(PM10), determined gravimetrically with automatic monitoring stations for air quality. Emissions
inventory conducted in collaboration with Regional Agency for Environmental Protection Cluj -
Napoca showed that Pb emissions dropped significantly in recent years, in Cluj county. The paper
concludes with recommendations to local government to reduce pollution in general and lead in
particular.
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INTRODUCTION
Ambient air quality in Cluj Contry is characterized by dynamic of statistical
indicators of air quality and their evolution. The heavy metals are represented by Cd, Cr, Cu,
Hg, Ni, Se, Zn, but mainly Pb because the lead level in ambient air is detected in high
concentration.
Lead is not biodegradable because it has a long remanent time in environment. For
long time the lead presence in environment can be dangerous because the lead can be
accumulated in the food chain.
The lead quantity from ambient air can be theoretic determinate using the Emission
Inventory Catalogue or it can be experimental determinate using laboratory method – Atomic
Absorption Spectrometry (AAS).
All data presented in this paper were obtained as a result of collaboration with
Regional Agency for Environmental Protection Cluj-Napoca.
MATERIALS AND METHODS
Sampling is done using filters with maximum lead concentration, significantly lower
than minimum quantity measured by the analysis method.
Sampling time must be longer, so the collected lead quantity will be sufficient for
quantitative analysis.  Sampling time was 24 hours / experiment.
After conditioning process, the particulates mass collected on a filter membrane is
put in a solution containing an acid medium.  After the mineralization process, the currently
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lead is solubilised. The obtained solution was analysed using the Atomic Absorption
Spectrometry Method. The absorbance was measured at wavelengths of 217.0 nm or 283.3
nm using an unspecified attenuation correction.
After the conditioning process, samples was began the mineralization stage. In this
stage was used a Microwave Decomposition System - ETHOS D, equipped with a microwave
generator. This has variable power and the inside lined with a multiple Teflon layers because
the inner microwave generator is exposed to HCl, H2SO4,HNO3 acid vapours.
The second stage of samples processing is the determination of lead concentration
using Atomic Absorption Spectrometry Method (AAS). So, in this stage was used an Atomic
Absorption Spectrometer, equipped with an graphite furnace with auto injector, Thermo Solar
Model. Because absorbance measured in the graphite furnace is higher than absorbance
measured in flame, using the same sample concentration, in this stage of the process was used
an Atomic Absorption Spectrometer rather then an Atomic Absorption Spectrometer with
flame ionization. So, the sensibility of furnace is up to 100 times higher, and the samples
concentration is considerably lower.
Using the same laboratory methods was realised an analysis of control sample, using
the same reagents for sampling and determination, but it was change the expose filter with a
clean filter.
RESULTS AND DISCUSSION
Emission Inventory, conducted in collaboration with Regional Agency for
Environmental Protection Cluj – Napoca, for 2007 – 2010, shows that lead emissions dropped
significantly in Cluj County.
This was felt from the moment when the gasoline station was solded unleaded
gasoline only. So, in 2010 was recorded an emitted lead quantity about four time lower
(30,734 kg) than in 2009 (121, 57363 kg).
In 2011, because of the introduction of new rules regarding the calculation
methodology of lead amount, in Emission Inventory, the emitted lead quantity from IPPC
Cluj, was very low about, 0,0058 kg.
 The lead quantity resulting from the activities of Heat District was 0,024 kg. This
inventory is in progress, the final data were available in 2013.
Air quality in Cluj County was monitoring in 2007 – 2011, was monitored by
determining the concentration of lead in particulate matter (PM10) determined gravimetrically
automatic monitoring stations for Cluj air quality.
Air quality in Cluj County was monitored in 2007 – 2011, by determining the
concentration of lead in particulate matter (PM10) determined gravimetrically by automatic
monitoring stations Cluj air quality.
Following of same technical problems in working of air quality automatic monitoring
station, there is lack of data in certain months during the monitoring period.
The average value of lead concentrations from PM10 calculated for 2007 – 2011, are
showed in table 2.
Following of same technical problems in working of air quality automatic monitoring
station, there is lack of data in certain months during the monitoring period.
The average value of lead concentrations from PM10 calculated for 2007 – 2011, are
showed in table 2.
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Tab. 1.
The monthly average lead concentration in 2007 – 2011
Pb Average
µg/m3 Jan. Feb. Mar. Apr. May June Iuly Aug. Sept. Oct. Nov. Dec.
A.Vlaicu Street, 2007 0,02 0,032 0,019 0,011 0,008 - - - - - - -
A. Vlaicu Street , 2008 - - - - - - - - - - - -
A. Vlaicu, Street, 2009 - - - - - - - - 0,014 0,009 0,016 0,014
A.Vlaicu Street, 2010 0,01 0,007 0,006 0,005 0,005 0,003 0,002 0,003 0,004 - 0,007 0,004
A. Vlaicu Street, 2011 0,006 0,004 0,002 - - - - - - - 0,007 0,007
N.Bălcescu College,2007 0,018 0,028 0,018 0,007 0,012 0,028 0,011 0,009 0,005 0,017 0,056 0,100
N.Bălcescu College,2008 0,169 0,095 0,055 - - - - - - - - -
N.Bălcescu College,2009 - - - - - - - - - - - -
Grigorescu 2007 0,017 0,036 0,014 0,006 0,011 0,023 0,016 0,010 0,007 0,014 0,049 0,082
Grigorescu 2008 0,245 0,068 0,019 - - - - - - - - -
Grigorescu 2009 - - - - - - - - 0,013 0,008 0,014 0,013
Grigorescu 2010 0,008 0,006 0,005 0,003 0,003 0,002 0,001 0,002 0,003 - 0,004 -
Dej 2007 0,011 0,012 0,021 - - 0,033 0,016 0,005 0,005 0,010 0,023 0,035
Dej 2008 0,097 0,041 - - - - - - - - - -
Dej 2009 - - - - - - - - - - - -
Dej 2010 - - - 0,002 0,002 0,002 0,001 0,003 0,002 - 0,004 0,001
Dej 2011 0,001 0,002 0,002 - - - - - - - - -
Tab. 2.
The annual average concentration of Pb, recorded in 2007 – 2011.
Sampling point
Annual
average
2007
µg/mc
Annual
average
2008
µg/mc
Annual
average
2009
µg/mc
Annual average
2010
µg/mc
Annual average
2011
 µg/mc
Aurel Vlaicu Street 0,018 - 0,013 0,0051 0,005
Nicolae Balcescu College 0,026 0,106 - - -
Grigorescu 0,024 0,111 0,012 0,0037 -
Dej City 0,017 0,069 - 0,0021 0,0016
The maximum annual value, µg/mc 0,5
Fig. 1. Annual average concentration of Pb, in 2007 - 2011
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In this year, all the air quality automated monitoring station was recorded the values
of lead concentration over the maximum admitted values (0,5 µg/mc) according to Law
104/2011 regarding to ambient air quality.
In the same period, 2008-2011, the annual medium concentration of lead dropped
significantly. So, in 2011 the annual medium concentration of lead was 0,0016 µg/mc.
The results recorded at air quality automatic station monitoring showed that the
minimum value of annual medium concentration of lead was collected from monitoring
station from Dej City.
CONCLUSIONS
The Cluj City was included in Air Quality Monitoring National Network. That which
allowed a rigorous monitoring activity of suspension particulates and heavy metals level in
environment, especially lead.
The data recorded by national network was showed for the last years that the quantity
of lead emissions from industry was decreased, but unfortunately the lead quantity from
mobile sources was increased.
The analysis of collected data, in all the monitoring stations showed a continuous
decreased of lead concentration in 2009-2010, excepted 2008 when was recorded values of
lead concentrations higher than the admitted maximum value of the lead concentration. The
minimum value was recorded in 2011.
Consequences monitoring sensible location from Cluj City were the imposing of
decreasing pollutants emissions measures. That was demonstrated by the data regarding to
PM10 and lead emissions. Collected data show a decreasing of PM10 and lead level.
The quality of ambient air is one of the more important factors in relation between
the comfort and population health and the quality of the air in residential areas. So, this factor
is very important for the quality of environment.
The polluted air has very negative impacts on the human health, mainly on the
respiratory tract.
Thus, the environmental factors can be considerate a source of evolutionary bursts. It
should be noted that the incidence of respiratory diseases in children raises a number of issues
currently private epidemiology with important consequences.
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